Cyclic AMP-induced transcriptional repression of the insulin-responsive glucose transporter (GLUT4) gene: identification of a promoter region required for down-regulation of transcription.
The mechanism(s) by which cyclic AMP represses transcription of the GLUT4 gene was investigated. 3T3-L1 preadipocytes were stably transfected with a series of 5' deletion mutants of the mouse GLUT4 gene promoter fused to the bacterial CAT gene and then were induced to differentiate into adipocytes. A method based on reverse transcription/polymerase chain reaction (PCR) amplification was developed and optimized to quantitate expression of CAT mRNA transcripts. Treatment with 8-bromo-cAMP down-regulated the level of CAT mRNA in adipocytes transfected with the -7000/CAT, -785/CAT and -469/CAT constructs, but not the -78/CAT construct. Thus, the regulatory element(s) which mediates transcriptional repression by cAMP resides in the proximal promoter of the GLUT4 gene between positions -469 and -78. Since down-regulation of GLUT4 mRNA is unaffected by inhibitors of protein synthesis, cAMP (and insulin) may activate phosphorylation or dephosphorylation of an existing transcription factor that interacts with the GLUT4 proximal promoter.